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(54) MASTER DISK EXPOSURE DEVICE AND 
METHOD THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a master disk 
exposure device capable of exposing a minute pit and 
a narrow groove with high precision and provided with 
a developing function. 

SOLUTION: In this master disk exposure device 1 00, a 
master disk 1 9 coated with a photoresist film 20 is irra- 
diated convergently with laser beams to form a desired 
pattern. A nozzle 21 0 fills water between a condensing 
lens 17 and the master disk 19 during the exposure. 
The condensing lens 1 7 increases in NA and functions 
as an immersion objective. With the nozzle arranged 
in piping for a water tank and a developer tank, and 
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with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be 
used as a developing device. 
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±fB3t¥S^- b ±miW.mmm b ©M©3tKt::iSttiHh£ 
$ * 5 fc * <D ^m. b £ fig *. 5 £ fc ft #® t -f 5 

Sfio 

5 fc * ©T«#«^fi fc *» § *VCV» 5 r. 
b b 1 5 » 1 * fc » 2 IB«©Jg«3tS 

©#S?r*-r 5 r b Sr#« t -TSIS** i ~ 3 cov^-f Ji 

-r 5 * ©#w&g« t . k / x/v-<z)±fa«f** 7c itm 

£ ft-C <^ 5 r i i 1- 5 ft 4 icfB«co 
[M*>S6] ZbK. Jt3fcStm«$^fcS««rttat 

-r a it * ®^ssb *l 5 n t £«s t -r s 5 

[»*3I7] JifS^S^B^, Sffi»3fc$IB©i:fBft 
i£fB«©SaHt3fc«Bo 

#31 1 ~ 7 ©v^;fta>-:>lfB«©fca£ig*KB„ 
[UNO 9 ] 7*Fw^h feifrffi LfctEft^ftM 

±15 i^-f * s fc * (Dft&m* b m& b © m k 

KW©i«ffi&i£K] 

[0001] 

[3sw©j»r5s#^»] *mm\±y Kf-ixtmvm 

•f 5 BS © K3t»«* S: IrI -h-T 5 r t «s -C t S JS«*ttS 
[0002] 



[«*©&«] -aVAt \-<f 4 *9 4*9 <T> 

mu±y 797*—?v Y-m^-Kttfc-t 6 7^-7^7 

/P- !; 31 f y h ©xn^-v SrJ^fig-r 5 fc » 

&by fflsmKmm-z>i<'-v%z7'y7*~'?y vm 

%-\cfctx*>*7l-%zbK£'DXffii£<n;<?~y-? 
Mlfc»rilSiifci(K'ify h©^^a§J^if5^ 

[0 0 0 3] _hj*©Jg^*Sfit bT, fiJx.(4\ T W 
tfi^aV^teVol 37, No. 6, 475-490M (1983^) \C 
ity \s— f3tSc*A. = 4 5 7. 9 8nm, I/y/MPS 
NA=0. 9 3©)t— y KSrfflV>T, J^*±(-^^j/h 
f--fXB0. 5 (iml^- jAfc-i t^t?§5 
V H D / A H D t'ftf -f^^Ol^-f*yf -f^ 

fflv^irft/hO. 2 5 ^mfflxy^fy hSr^i"5 

Me-Ne P-lF^ltlbfc-'— 2* Lfc?*— 
[0 0 0 4] #Bflsf 6 - 1 8 7 6 6 8^-<2ffR«, $e b 7 

•So 

[0 0 0 5] 

icmTL&fctbiz, wMm&mz-m^xhfty'jx?^ 
m/Mt: LT»3fe-r5 £^ *> So a»a»*iWv** - >^ 

% (N A) £if*1-5rfc, i^— if3fe©»ft*«»jMb 

[0006] sfc, tfrfls© i 5 i-K^s^^xeti, 
wm.m^mmjkmmmm.^m^xm^ \zm 
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tah/tvvtfc©, saia^h fcfct>K, giro 

[0 0 0 7] #3&93©B«lW:, fif*tV b©»/JvfkRUS 

my??? t°s/f-fttm LfcMtft^gi-f 5 ^ t m 

[0 0 0 8] *fc, #3&93©B'J©Bl$}4, *^«fgcD^ 
[0 0 0 9] #3SEro£bfcBiJ©Bl$B:, fMRtV b© 

[0 0 10] *fP^©JM£K)aSB©J^3l£gl6 Srffll^ 
TlftW-f5 0 0 6(4, *fP^©M«^8B©^y P 

5„ I^»*S«»i/-if)tS (H^LftvV) a^JItt 
Sftfcf— f3fc4{4<J k-i/yXl 5^Ltf*i/y 
Xl 7KiJ:0]S«±K:S*$nfc7* h i/-^ MB? 2 o 

mLtcXo 2 0 0 £WMmm±.KW&i-?> / X/w 

2 1 o%mz.xio<9, mytmfttpfcn, r©yxvw2 1 

h)g2 o t*)twyxi 7 fewflPgte^SSStiSo 
t»» i^yX 1 7 tc i 9 mm L 5 5 2 £H©*/hE8t 
r H:-JK»CTIBS: (1) tJ;i9^$n-5„ 
[0011] 

[»1] 

r =1/NA = A/ (n-sina) ••• (1) 

7©* AW ««) H;jC©JSW*, alil^wyXl 
7 d> £> flgW $ Jx5 3feJK©*±B! # © t>% m P ¥ 

A £ ^tim^-fo 1/ >-X 1 7 iC J; t) ligij L 5 5 2 

AMro*/hE«i r as*,* wa if, j^«3tse»»*# 

£\ r Sr/h$<-r5ttt±S; (1) ^bNA^<t 
iv^t^j5^5„ NAtiS; (i) ©£5t-NA= 

n • s i n a^g«$|-i2>©T\ NASrJf*1-«K:ttJB 

*f*n tMn¥^a£*#<-f*b«<fcv\ *mmxim 

S©^ffi2 0 tl*WyXl 7 i©WUl?K#:2 0 0 (n 
>1) a^fSStlTV'S©"?, £f5 (n=l) dSJlS^ 



tSo mn-rtm, *mw<oB$8tm%,mw.xi*. 

yxi 7^SgyyXi: lyr«fB$ii-$ 5. 

«f*2 0 0(4, NA^<f5fcAC 1 fl#fs£©;*;t 

**fl«s#* bv^#, i/yxi 7©iKM©S5it-r5*A 

^e>Js«©«B2 o 7 h<mmkwm 

-r&m&iai. 7 ©siw«£^B#T*£r 

^-rz,mt, mx-H, »£/bv^©2W*l.v\ 

b^L^P), JR#2 0 Oft, J©S(»7^ h l^X Mi 

20 tmmi-?>^ti^£?)<DX\ h u-^x hzm-k 

^TK^^Mi>m§,Xh?) b^o WMfr b&tWm 
[0012] *S§0J©M«*Sie{4, 3 tic, 

[0 0 13] Ji|BS**Sr]KB-htWil&-r5fc»©#S 
14, ±IB3t^^tlSiKtoM»c^$*5^#:*fc{4 

±Ei£#$ fc i4J|«« 5 fc * t , _t 

ta/ X/y--cD±fBffi**fc{4a^<D#if&Sr9] 9 

mtDWMmitmwsDMmix^ Dti/yxtut© 

fecoy X/Wt X X/Kr«#:^#t^5/ c ^co#fc^SB^ 

Mv^t^so^ t mytfs <n : mt b xm 

S#r^f4\ X X;y&m*f*tt^il*^Ja®» 

[0014] ^wmummftmrn^ *e>t, gjts 

»*gB(^4 9 Hft • El^ • ^*^-o(0g*t?pTtl 

simbtez* 

[0015] ^~wmm2(DmmK%7L\i, ■?* 

■f S fc © 0 3t^^ t t © M t $ * ft «s 
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[0016] imm<omm%ismm7L\i, 

a it nxn^mmi- hwsLham x$m*fr-&. £ 

iff-?**. *fc, *3fe^(-JSSJii-##bfc«^%« 
[0 0 17] 

mm^mMmm] bit> ^McoH^^-^av 

[0018] l #3B93 fcfl£ 5 JS^W^Se 

w^l*JfeMSriaitJ:!3SiMi-5o Hltt, 
SHOO ©ffifi£«£r^-f <, JgS**Sa 100ft, 

5^fP3t¥ (AO) £SI*7,&tfW»3fe^ (AO) mfa 
3g9, »«f*^yK2 7, III 9^0^-r5^-^ 

r//v2 l, SSi 9 itofc&afctti-f 5/Xa-2 l o 

XtF*/?a««^^» 2 2 0, JfJt$ tltc* #y h * 
ffliJ-rSfcferofttiW 2 4Mf-f^7 t W 2 6t«: 

1,^-759-13, i/yX6foi*©)tf» 

[00 19] U~ tP*2Sl^bt±iltS^cW-1f**2 
Htf-A^yy 3{CJ;!9^1co3tS4 t^2co*S 
5 t>;h,5 0 Bl»*S4tt, -»O^X6T« 

*tbfcAOSM^7^AJtLT, fEfibM^ff^cO^-f 
5 ^^tJSCfc/^^3fe}-XP^ti5. AO^p|&7-e 

l^9fcAttLTjggl 9 ©3r£©¥€^ft#»«rflS*f 

S. y~ 1 OS. 7—1 l^rgr^^ F2 7 dAtJ-T 

50 ft-^ K2 7 \c\smfc?z> y w-wvxi 5i« 

51 9±^i»feAlt*{-*tbTiS3ttt®7^ M/-^ 
h20^^j}$tVCV^. ^2CDftjfj:5iiEO^ 

W«i 2i^AW-fS„ AOgfl*7©ffcb3fcEO«i 
Sg 1 2 fc i *) 4 5 ^^&UW3ta«r3EP Ltti 
l/\ EO^ffSl 2^aiiL/-c*tt^-7 5 7-l 3t? 

io, 5 5-1 i ar^y K2 7iC?lJjg-T5 0 
[0 0 2 0] 1 Ofi* — V7— :7>2 lcDj:^- 

-eioMSl 9 0^3£#{cSaB$^T*5"3, Jg^l 9 
(cl|pj^o-C*2 0 OSrJhW-fS. ^x— :X>2 1 
i»9J®Sl 9^lil«lS*i,5fc*©a<>*-C*2 0 0HJB 
ttl 9CD^jgtc>K^f) s JgS»7^- M^v>* hJ«2 0§r 
§5*MMt5o JS^i 9co^Jl^[Fij^oT«SiL 
fc*2 0 0i4*3t l^Xl 7 h V'yy> 

ffi2 0 tcorfSISr^it-rSfc*, Ml/VXl 7f4$:»U 



[0 0 2 1] K2 7^£.Mffil 9 ±©7* h l/v? 

* MH2 o icMW$tvfc3tf4, tfitas; (i) mmMv 

fc'hSttxtf? hSr^LT7* M/-^ Mg2 OSrtf 
[0 0 2 2] WMl 9<D7* h YWk2 0 CD^ffifr. 

bKltSftfcftti, 1*1/^*1 7M!Ji/-i/yXi 

5^5SiiL-T¥fT*t* , 9, ?7-l 1, M?7-l 

o, A-7 5 7-i ■&^mxv^x2 2\c^%mm^ 

^Jifc^#yhft2 6a, 2 6 b5r«^-T5r ttct 
9, I*l^VXl 7^ioT)TM$|x5^^s/ 

[0 0 2 3] U-~f%M 1 , AOf»7, EOS» 
12, ^-yr-7>2 1^©l#(l B^L&VMWiP 
SB (0 3&t>*g]4#BB,) icii9-ffiLrtfa$ti5„ « 
#PS!-tt7°y 7*— 7? hft-§-^A^§tv, ^tvfcJ&C 
-CAOXH»7«0»3fe||»«^ini$ih/S. 

[0 0 2 4] 1 0 0 (Djt^y Y 2 7 

co«5gcDp»?rEl2Xr^Bl3Srffiv^TlftiK-r5o 0 2 
i4, «t^yXl 7lr#ttWl 8Sr^L-Ci«fi-53fe 
^yK2 7£T*^bjifc£4ffigl£*L, BSttJI^y 
K2 7<DK:ABfffiBI^*1-„ **5, El3(c», 3fc— yF 
2 7(Dffi3t^^^ l 9 ; S<1-5/t*t, /X/k2 10H 
att±l$^/c*2 0 0©H^tt^Rg-LTfc5o 
[0 0 2 5] H2fc***-J:5K:3t^y K2 7 ft, *7tw 

/16ai, 3te^5f K-<— ^<B2 8 *t¥;W^ 
X*/V^l 6 ail-<-^$|5 2 8cofiffi(tH*$^ifc4* 
»i»S«2 9Xt>^tii-SM^tlfc#tta«l 8 a, 
!)S»*tlTV^5. rw^#igtr ± 
t), iyt^VX^/V^l 6 a (4, I^Tp® t W^^tR] 
(BWX, Y*|rJ) *3t^>-Xl 7©*tt 

[0026] H 3 5 fc, I)tI/yX*;^l 6 

a tt^»_hgpirt°3iy'*^-3 3Sr^Lry v—vvX\ 
5£3d<H-3y i^-^>-X*;wy3 2^5, 
t« % t°^y*^- 3 3 kyxi7 ttsrrs y i^- w 
yxi 5<D*tt*-[R)&a^jEL-cy iz-i-yxi so 

[0 0 2 7] y i^- l/yX*;^ 3 2 }4#'l4aw 18b 
^LT-<-^SP2 8<D3K«flW2 9 fc^^T^ 

1 4 OSrWfiic-f 5tffcry3 4 e^g^^^ 

-Y/V3 4 f , t!<A^3 5b, 3—^ 3 6 c, 36df4 
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^-*g&2 8tg*f£;fcycv^ 0 rftti'P, Ti>^-^ 

1 4 O&mSh-fZ t, WtV>X\ 7RXIV U— 

Ufa) tg»rf tt&5„ 7?f^-?i4o© 

llftfi, «# i ff2 4©xV^:XV^ 2 6ti5^*y b 
|26a, 2 6 b«*^*(tS^V^Tft5lJ«8 

ffil 9«ffit©Mffl^3fiE>SittiS«$^So iBt^y 

7©^SSIttJ£CT, -jRfc, »/im~lft+/*mtil 

[0 0 2 8] |*l/yXl 7ffi*©-§|5£^©rLT : ffM 

fc>*>, kyXl 7©tWtffil 7 aft, ^ft&SftSSC 
S£W*|-ffi3cffitP?*ft^ < fc 5 f-rSfcfetftSioiiflffi 
tflni^s©^?* bv\ i/yx©TOt5wyx©5 
Bfffi©f4»ii, WcPRje**i4v\8*, ifv^Xl 7*s 

1/VXl 7©Wfi-(i, WtESSSft&V^ c, Si 
C, Si 3 N 4 , Zr0 2l Ta 2 O s , ZnS, Ti 

[0 0 2 9] #Ct, ENSrfflV^T, 0 1 t^ L^tR/II 

««rse2 2 o », it, r^* yffi-e&5S#*RS. 
8 4^f>yXA2 i ot*/^?SSrtt^l-5SaW8 

0, 8 0 a, 8 0 b&tFffl«8 8 ^Pjflfjjg $;fvCl^ 

5 0 */^#*ftBtw**-5 x x>2 1 o «sat 8 o \m 

80at*#y?8 4(^^513^8 0 b t5H£-T 
5„ IBW 8 0 &RTf8 0 b t(t-?:tl-?:'^«#/V^8 6 
a3tt58 6b*i6«$ixT*s*), ^©PSB§tiffl«8 8 
ti 9fM#P£ti3„ law 8 owitftt^s^b n— 
/wvv^9 oa*g#£;ft, /X/W2 i o ^ibattti£;tx?> 

>^ 8 2 8 4 t(4^ti^ti^»jK^X9 2£> 

t80a, 8 o b mm^yy"92h^± 

*JWg|J8 8tJ;*)ft!lW$ixTv^5. ffl#Pg&8 8 

[0 0 3 0] H 4 C*Lfc ± 5 ^#?*/7K«£ge* 2 
2 0©»ff^TtffcW-f5« JMM3fc3IWc*sV'»T* 
f^fr^Si, M«8 8 Xi.-fr.5-yy 8 4«©«/^ 
/K/8 6 b ^cWk^Xfryvy 8 4 ftW^RSrBaf 8 Ot 
t**&-T5„ $IJ«8 8 fcgfcM^ ^ b n-/WVKX9 
0£f|i!l#PLT, 131=8 0 if^StiS^oSfSrllL, 



Ii©M7X;U2 1 oa>5>efcm£-fr-5, 

1*^X1 7 tMS^ffi©^^ H/-^ b 
2 0 b<DW\W.i^i^%m^, t3feyyXl 7«gW 

hW^ b)H2 0it#fLfcl^;X/*P,©*C 

©{STSrESit-f 5r tfetff 3„ /X/V2 1 Ofr 

b 2 0 fcoi«it#irfcic"(?*il*Jh.*»a^» 
-cfcsa*, J©sx-e©*©^»tj;i9**i/vxi 7t 
JgSSffi©^^ b i^i?* b 2 o twH©|fl«FSixfcMH 

©»ft%££$-a:5:fci£>tXX/V2 1 0©etW*lRlSr* 
**l*SfcLrt>J:V\ iBtl^XjjvV^l 6 at 

i57ic©ffiSi:tr«p3-r/c*e)t*^;W>-X/b;v^l 6 a© 

[0 0 3 1] JSS2 0©*3fe^HT-r5t, M«8 8 
ttm«/VK/8 6b£Hf(-f.5ii%t, Jlft^^ 
8 2 W©m#/^/V^ 8 6 a Sr l#rf S^ttioT/X 
/V-2 1 O^feefctil^ttS^tr^b^lfe^tSJt)^ 
5 0 I«3 y b p-M;^ 9 o tifflfflU 8 8 ©fflfPT 

-e*mmvm&%m m u a-K^ofcs©^*^ / x> 

2 1 0fl»e>etW£-&S„ r 5 L-T, g53tLfcllK*2 0© 
[0 0 3 2] m 4 1* Lfcgg 2 2 0 "CH:, ^Mi:* 
-/X/W2 i oti«3tt*&i-5r tis-etfc*, 

[0 0 3 3] §P>t, Blfc*Lft*^yK2 7, jfttt 
f 2 4MfV^XW2 6« < B3fe • Lfc 
« tS« -h t ^ $ fife b° y b Xt/S©*!^ $ m Sr^ 
^-T5fcfe©^SigSt Lrfflv^5^ 1 1> Blffi-(?fc5„ 
^©i5tJSS*^g»^«^5^ttJ;i9, ft*© 

[0 0 3 4] (f2 *S§IK t ft 5 

©®2||^fe^!|^0 5^fflV^Tm?^1-5o 05 {4, 03 t 
*Lfc^**fiB©^s/ K2 7©»^!|^1-»fffi 

sr-e&So 05 t*Lfc)fc^y K^5tt, I*yyxi7 

^jft5«yyX*/^l 6 bcO«gg^03t*L 
5t**UVX*^yi 6 a tmttZm*, ^K^!|l© 

5„ ^rtb^x., 1 ©MS*3t^g 1 0 0 fc#il-f 

^«B§1-5„ *fc, g|5ttt, *3fcW->-X*/^l 6 b 

©«)t*^t)^<i-5fc*t, /X/V2 i o^e>atttJ 

$ti,fc7K©0*Sr€B§br&5 o 
[0 0 3 5] I*yyX*;V^l 6 b{4, ^r<D«t»*tH 
)tyyXl 7^i^fL, */V^j£$|5}4^WB[Jt[F0^5tft 



-5- 



Wt^sX^v? \ 6 b<Dftmzii. H-m>bM 
ftP-VXl 7{caC53gffi (3fel8) 16f, 16gi!l 

©3tS&l 6 f ©IBP«B QfeAlfn) C«3t7r-f^4 0 

«L*«)jteJSi 6 gOlPS (3tWltP) 
it, X}) y h4 1 a&t*|fcffilB4 1 b SrMxfcWVXfe 

it$fea*4 i asg#3*iTv^ 0 u^xffijt^a*4 i 
i ©MM^se-e^ i^a^w-^ 140 ©t) 

Vfc^S, r©^Mf!|-ti4i/>-XfiEfttb!^4 l^ib©$l 

[0 0 3 6] *7r^f^4 0*»6>itW$ti,fc3fcri^Pi 

OfcK) 1 6 f MoTi*l/yXl 7(cAMLfc^, 
MSI 9\c£<9R%i£nxUtfM%;^>-X*l 7 ATfgM 

(3fe&) 1 6 g £«oT uyX{fcH&tf}*4 1 fcAJtt- 
5„ uy^WMtii^4 1 (4, ftm$B4 lat4 1bl: 
ftmZtlXio*), ifI/yXl7©iBI17ciJSfi 

B2 o towiss^*^*fcjijE^©tt, m&frb<D 

mS%.V>*>bftUl/XQLWSkm!&4 lCD*ftfflS84 1 a t 
4 1 b©tfjH^SB«-f5J;5i^ffS^iTV^5 0 -f&fc> 

r©tt^tii§i54 i a 1 4 i b ©friasitft©*!: 
i o^ej*^etw$nrjiissffi«7* b 2 0 

ii^^ftLTv^i: tic, Ijti/yXl 7©ffiffil 
7 c iMS©7;}- h u-v 5 ;* F20 traWH^SiE^MliS 
fcfcrtfttf, 1 a £4 1 ba»P>W-C<5K*bfc 

tW^a^/HT^fax-^ 140 %,iES)L*3ti/ 
>Xl 7 tSSl 9 biDmM&MiEftUl^jEZin&i. 

bltffi2 0 i©fi(^?i£*fci§^ 7*bu 

js*— 4 O^fottifc^fe^^^- i/^x h^ffi2 0 T:\5tt 

tm*)s y—tfft^mctez-ttfhz, r©<£5& 

7* h l-v 5 * h iMS©P^-T/V5#©Stt 
)!I?rf^LTRW*i^ji-rr t hX% 5 0 

[0 0 3 7] El 5 ^ L/tMSfl^KBS*. vi/XQtM. 
^(±1^4 1 «x5©T«kyXl 7 tUffitroWBI 
3js*caiE*«[{c* 5 J: 5 JcftJM 8 8 «r® ZX g »i$ 

1 7i:M«t©HHS:®iE*ffiKJR*t-5rt!iS-et 

[0038] £i±., *mw%w&m\z£.y®.wvx%t£ 



MS**£«(-*/m«^tttt| Sft-5 £ 5 fc/ XMfr 

ft«©^jS^Ejl-t-Srt^-C^5 0 #i)x.}4\ MS©^ 

XW^^©ig#:©n±tb^[p][4/ X;v©[R]t Sr^jEf 5 - 
i(cioTttK©*frfcii^1-5ifc^t5 0 
[0 0 3 9] _hfB3USM-ett/X/k^ffiv^T*^ai_h 

tf^zticx^xm^sMMt-r^m^^u *^ 

fti3\ X X/V^feBtUrt - 3*©I:£H£MU 
»3fc*&^©^-/X;v^fe*5r^Srt^^}»§^ *©M 

t ©WBtt-*^r^ft$*5 r t &x% ^mxhtiff, 
[0 0 4 0] ±faM«*Sg«, 3fc^.yK«* 

mft^aH* i-M^d^ b iuffi $ * § r t ftx % & <£ 5 *a 

d»5 iiaiaHS* fc Ht*^ y K*^-*K»t 5 C t «fc o 
[0 0 4 1] *|SH>!©MS»3feS*tt, 
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